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(54) PHOTOCURABLE OXETNE COMPOSITIONS 

(57)Abstract: 

PURPOSE: To provide 3-substituted oxetane monomers which have a specified 
molecular structure and are polymerizable without deoxygenation by exposing to 
ultraviolet light for a short period of time. 
CONSTITUTION: The oxetanes are those represented by Formula 1. In the Formula, 

R1 is hydrogen atom, 1-6C alkyl group, fluorine atom, 1-6C fluoroalkyl group or the ^ ^3 ^ 



IM 



like; R2 is linear or branched alkylene group, linear or branched poly(alkyleneoxy) 

group, polyvalent groups such as Formula II and Formula III or the like; R3 is 1-4C ^ CCH^- 3j - o-t-Si-0 -Htf-Si — t CNiJ j- 
allkyl group, allyl group and Formula IV or the like; R4 is 1-4C alkyl group or aryl n 
group; R5 is 1-4C alkyl group or aryl group; R9 is hydrogene atom, 1-4C alkyl group, 
1~-4C alkoxy group, halogene atom, nitro group, cyano group, mercapto group, lower 
alkylcarboxyl group, carboxyl group or carbamoyl group; Z is oxygen atom or sulfur 

atom; (j) is 0 or an integer of 1 to 1 00; (m) is 2, 3 or 4: (n) is an integer of 0 to 2000. >CHi 
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-tKO+^f;l/«t^y4 3. 9g*f#ifcGK 30 
* : 7 6%, ffiti : 1 1 4-1 1 5°C, 1 6mmHg) . 
Ce Hiz (k <DftVx^ §UMS:%C. 62.04; %H, 10.41, MM 
{I : %C, 62.01; %H, 10.48 o 

'H NMR(CDCl3)<5(ppm)=0.85-0.95(t,3H,CH3-CH 2 ); 1.65 
-1.80(q,2H,CH3-CH 2 );2.5(s,lH,-0H); 3.7(s,2H,-Clfc 0 
H); 4.4-4.5(dd.4H,-0-CH 2 -^^-tr^y^)o 
[0 0 4 2] 

&\2 3 -x^;l/- 3 -7 'J zk±±^2<±2k^fc^ 
V^f^ 7 ^X^-' 7-*ilx.fc3 0 0ml^l)£77X 
rack 3-xf;V-3-tKo*^f;W't^>2 40 
3. 2g (0. 2^;l/) ^M{b7'J^4 8. 4g (0. 

4^e;i/) \cmmLtc$><ots&.iS7V.mtti x )^h<D5 on 

ft%7K14^5 0 g(c, fh7-n -7^1/7^x7 
A7o5Fl. 0 g£0rTi&L<il#L&tf?>j!j[];t 
fc„ 2 48$^^ ^PD^y 1 0 0 ml *5 £0*7X1 
0 0ml££^£Wcfin*.fc„ WatS^^kT' 2 Hgfeif 
U 7 A±Tigj&iU I1U 7§(&£u- 

*U-xA#U-*-Tg£Lfco nrnzm^WMcz 
ommLrctcz, 3-x^-3-7>j^^f 

y 2 8. 6 g (iR3* : 9 2 %, : 50 
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24 

5 5°C, 1 . 5mmHg) . 

'H NMR(CDCh)<5(ppm)=0.8-0.9(t,3H,CH3-CH 2 ); 1.7-1. 
8(q.2H,CH3-CH 2 ); 3.5(s.2H,-CH20); 4.0-4. l(d,2H,0CH 
2 -CH=CH2); 4.4-4.5(dd.4H,-0-CHz-:t*-fe£>'^±) ; 
5.1-5.3(m,2H.CH=CIfe); 5.8-6.0(m, 1H,CH=CH2 )„ 

c s h> 6 o*<Dft?m, turn ■■ 1 5 6, Kgfttf&B&j^ 

ffi(M+l) : 157, 
[0 0 4 3] 

ffl3 2- (3 » 7^;UhS/b-h 
p-h;l/xyx;l/*-;WnyF (91. 2g ; 0. 4 
8*/l/) JSKJUkTU^ (1 5 0ml) fcJSJSPLfcfc© 

3-xf;l/-3-tFo^>^f;^t^y (2 
7. 8g ; 0. 2 4^;W *ftflkK'J^i/ (1 0 0ml) 

lu */* (50 oral) ic&xu m^^uyx-m 

tiiLko ttttifff^x MSLffiiRLfcHC K NaHCO 
3f8»fe.fctf*-p«c^U MgSO«±T*«ttLfc. »Mt 

en. cnttsfc^©BW£+#&i^©fc©"e&o 

/io IR* : 5 5. 7 g (8 6%) „ 
[0 0 4 4] 

0J4 3 -x^;l/- 3 -7 U lk££ ^ ±Mj£±£y 
m3<D2- (3-**"fe*» 7^;l/h->P-h^TH 

7^> 1 Ejs/fifcB-ras vm^mn-r^o 

-x;^t@^O7j<14NaHC03T?gtr|fL, MgSO«± 
TKHftb, XhU>y7LT, 3-xf;l/-3-7'J/Vf 

[0 0 4 5] ZS^-CDftm 
Ut5 1] 




t/v- 1 (S I V ; R 1 =x^;b) 
«1 1 ©#&*fflVT\ ->'hU7<^n-;U7D^y2 5. 
0g (0. , »7x^b2 3. 6g (0. 2 

trtO * J: U 7 A 5 . 0 g <Dm&Wn*. $§Si§ 

Stf 1 2 0"C*T@«iSfiK«:SS-eiB8lEUfc. ii^tl 
'N-v rajg^7 6-7 8 0 C{C«^L/c$$, ISL 
tco SSSfi^i 8 0 o Ctc^§$T«^il^Lrci:c: 

6 , m^mt # v ^ffM l rc c t «t <o ttsiic ^ o 

/io 2 2 0*Ci&±lHl5igfifi:tailLfctC5, ttiSft* 

JCfg^bfCo #^T\ E*»ArKl 5mmHg$T*Wrci: 
B4:A/if©14lHttl 2 0-1 7 0°CT'^S^n 

8. 9gf#5nfc (iR*: 4 2%, »jS : 16 5-17 



(14) 

25 26 
0°C, 1 6mmHg) o * (dd.8H,-0-CIb-*^-tr£y3l) o 

1 H NURCCDCh) 5 (ppm)=0.85-0.95(t,6H.CHj-CH2); 1.7- [00 4 6] 

l.SCq.M.Cfk-CHz); 3.6(s.4H,-C!t-0-C!fc-); 4.4-4.5 * [g 1 ] 

m 1 

2 Wfi&^e s?- 
0. 



6 8 0 4 




O-R 2 ^-0 




>2C 



-CCH 2 )4 — 

— CCH 2 } 12 — 

0 0 

II II 

-C-CH Z -CH 2 C — 



CH 3 CH 3 
-CCH 2 ") 3 -Si-0-Si — CCH 2 } 3 - 



- i -CCH 2 ')3— 



-CCH 2 ;) 3 - 



CH 3 CH 3 


~CH 3 
Si-0 






1 

CH 3 


2 


~CH 3 

Si-0 
1 

CH 3 




3 



CH 3 



CH 3 
CH 3 



I 



CH, 



14 
15 

16 



-CH 2 -<@~CH 2 - 
y CH * — 

— CH 2 
-CH 2 -^5) 



[00 4 7] 

3-x^;l/-3-t KP*v'^^;l/5i-+-t^>'3 4. 8 
g (0. 3t;W *l, A-'y^u^zr^yKmmLrc 
t><Dt5&tf#SHit* V V1±<D 5 0Mt%7k14?gj£5 0 g 
I:, f h7-n-7f;I/7yt-^i>7o$Kl. Og 



50 



— T 1 0 Oml*5<i:Q*7K 1 0 Oml^SiSil^fcAn*. 
2AM 9. 8 gfc^nfc OK*: 6 9%) . 
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'H NMR(CDCL)<J(ppm)=0.85-0.95(t.6H > CR 1 -CH2); 1.6- 
1 . 65 (m . 4H . -OCH* -Cft Clfc -CHz 0-) I 1 . 65-1 . 80 (q , 4H , Cfc - 
Cife) ; 3 . 4-3 . 5 (t . 4H . -OCH 2 CH2 CH 2 Clfc 0-) ; 3.6(s,4H,-CU 
2 0-) ; 4 . 4-4 . 5 (dd , 8H , -O-CHz * -t * y 31) 0 

[0 0 4 8] ^ey-7-3 

3-x^;l/-3-t KP*7^/l/**-b*y (12. 
8g ; 0. 1 lt;W *3«fcCJP 1 , 1 2-$>7a*FT* 

> (16. 4g;0. 0 5^) 5:^1, 

(DJimzmm l/c„ «> u ^y^Tg^x^/^-y- 

> (gmttl : 4) T777->a*7A^07h^77 10 

(4 8%) <Dl{5»Tl#/co 
[0 0 4 9] ^7-7-4 

3-xf-;l/-3-t: Ko + ^^f-^^-tr^yZ 5. 6 
g (0. 2 2€;W , -7;*^;l/7^7*-F 1 4. 6g 
(0. 1 =£)\>) *3*t»^yxh7Xh^->K0. 8g 
©jg£«, -\>y FSJt^:7 0°C^T[s]§SJS(c^ltt 

h^7y 77y;l-±T^x^/l//-\+-9-y 20 
(§)MJ:t9 : 1) •p77'r>a*7A^nvh^77-f 

^i^ffiSbfciic?,, ^eyv-4^2 7. 1 g OR 

^ : 8 6%) i^n/io 
[0 0 5 0] €7v-5 

3-x^;l/-3-7'J;l/*^>'^^;L'^-*-tr^> / 9. 4 
g (0. 0 6^W , 1, 1, 3, 3— fh7^f;l/-y 
$/D+-9->3. 4g (0. 0 2 5*/W fc.fctfhyx 
(hiJ7i-yV*X7^y) a-^7A (I) ^pUK 
0. 0 l g%hrt/xy (1 5il) fc®MLrcM£ys*, 
8 0 o C"e-«^L/co h;l/x^o-?iJ-i/^l/ 30 

JL+jl/^yy mmttl ■■ 4) T'777->a*7i» 

7. 5 g 0R3& : 6 7%) f#c>n/c 0 

C* H« OsShO^tlT. ltgfS:%C, 59.14; %H, 10.38; % 

Si, 12.57, $J£fI:%C, 58.58; %H, 10.37; %Si, 12.2 

7 0 

[00 5 1] ^/V-6 

3-x^;l/-7U^*^^7^;L'^-*-t^> / 9. 4g 
(0. 06^1/K 1. 1, 3, 3, 5, 40 
f;l/i;i/n^y5. 2g (0. 0 2 5^) &&Zf\> 
VX (MJ7xx;l/**7f y) P-77A (I) ^P'J 
K0. 0 1 gSrh-rt/xy (1 5ml) tjgfgLfc tcQSrffi 
<^T> t/^-5(CO^T<DM3I£J#igLfc 0 7<J#y 

>i±x<ffimx.?-ji'/^*y-y c&*aiti ■ 4) 1-777 
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fefitt£/3c$I 0*/V-6) 8. 3g (6 4%) <D 

[0052] ^yv-7 

3-x^;l/-7U;W^+>'^f-;l/^-+-t^y9. 4g 
(0. 0 6^) , 1, 1, 2, 2, 3, 3, 7, 7- 
*j'>^f-;I/f h7->a*t>7. 0g (0. 0 2 5€ 
Jl) 7 (F'J7i-;l'*X7^y) P7*7A 

(I)^oUFO. 0 1g«h;l/x>(i5il) KiSW 

/Co -> l J*y;V±T«xf;l//'N*^y (gfSJtl : 
4) ?77vi/*i3 7l±Zu^Y9774\Z&K>im\s 
fctCZ, fcfetottSfcdcfcj 8. 2g 

( 5 5 %) OiR«7?^fco 

[0 0 5 3] ^/?- 1 4 

3-x^;l/-3-t Yu**/*=f-j\/**M.Zy (12. 
8g ; 0. 1 ltW feiO'a, a'-^n^-p- 
*->!»( 13. 2g;0. 0 5t;W ^ffli^tyv 

- 3 fcov^To*Ba%tsii tfc. > 'J *y/i/±-ew»x 

f-^/^+J-y (2:3) T'777->a^D7h^77 
IR*: 1 5. 4 g (9 2%) . 

'H NMR(CDCh) <5 (ppm)=0.85-0.95(t.6H,CH3 -CH2 ) ; 1.65 
-1.80(q,4H,CH3-CH 2 );3.6(s,4H,-CH 2 0-); 4.0(s,4H,-OC 
It -C (=CH» ) -Clt 0-) ; 4 . 4-4 . 5 (dd , 8H , -O-CH2 * -fe 9 V 
B8); 5.2(s,2H,C=C!i) 0 
[0 0 5 4] t/V- 1 5 

3-if;l/-3-kFu+->^f;^-ir^> (12. 
8g ; 0. 1 1*;W iB«ttfa. a''-^Bt-m- 
+">l>y (13. 2g;0. 0 5t>W ^ffl^Tt/V 

- 3 icD^TCDmmzmmLtco -> -j *^>±?mx 

f-iP/^-y-y (2:3) t*77 7->a^D7h^77 

IR* : 1 5. 3g (9 0%), 
[0 0 5 5] t;?- 1 6 

3-xf-;l/-3-t FD+S/^f-^+'fe^y (12. 
8g;0. 1 ltW feiO'a, a'->7n€-o- 
(13. 2g;0. 0 5^) ^ffl^ttyv 

- 3 KO^TOJESfcfiBf Ufc. U *y;I/±7?BHx 
fV'N+^y (2 : 3) T*77 7>'2i'D'7Fy7 7 

IR* : 1 5. 3 g (9 0%) „ 
[0 0 5 6] 
[«2] 
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ty7- 



(16) 

m 2 
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30 



8 



CH 3 

0-CCH 2 H— Si-0 
CH 3 



-Si 




r = 25-200 



J r 



[0 0 5 7] 

3-x^;l/-3-7U/l/**^f-n/7MP'fc£;/7. 9 
g (0. o 5t;W , fh7*x->7f;l/->'J/H+v' 
->7>3. 3g (0. 0 1 fccfct/r- UX (h D7 
i-;l/*X7^y) D^L (I) ^oU K0. 0 1 g 
£h;l/X> (1 5ml) fCjf?JBLfcfc0*ffll/'»T, t/V 30 

- 5 {co^Tco5aa^)iLrco -> u *y;b±T?»Mx 

i:Ut/v-8^ 7. 6g OK* 8 0%) life. 
C« H 92 Ou Si»#*K ftgfl : %C 55.42;%H, 9.72; %Si, 

14.73, Steffi :%C. 54. 56: %H, 9.70; %Si. 15.21 0 
ClMSMffiHtWcJ:***?* frWffi : 9 5 2, 
(M+l)\ 9 5 3. 

[0 0 5 8] ^yv-9 

3-X^;l/-3-7 , J;^+v'^^;U^-*-tr^y7. 9 40 

g (o. 0 5t/W > #'J (€y^f;b>'o^y) 



(GE554300C, -tf*5;l> • lU^h'J • # 
— (General Electric Co.)) 2. 4 g (0. 0 4 
x *5«fctfr-'JX (hU7xx;U^7s7'Cy) 
n-^A (1) ^uiJFO. 0 1 g£ h;l/xy ( 1 5m 

i) ic't§MLrc$><D*m^x. 5\Z-D^X<D& 
Wtm& L fco d - # U -x/S# u- # -T* h ;bx > £ 

& (tye-9) £\ 9 4% (8. 1 g) ©lK*T'f§ 

[0 0 5 9] t/7-1 0-1 3 

-5-8 <Dmnmwfcicm&t s c t tfr* t 5 tsfcn 

[0 0 6 0] 
[S3] 
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(17) 

m 3 
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ocH 2 -/ o 



17 
18 



H 

4-F 



19 



COO 6 1] £ZZni 7 

•^y->";l/7D5F3 4. lg (0. 2^/1/) fc<fctf3- 
xf/lz-a-tHD^-^fM^-t^yi 1. 6g 
(0. lt/l/) £ffii^T*/v— 2fco^T©iaa*IS 
iiLfe. ->'J*f;l/±T#ixf;V/'\+ty (3 : 

5, iiferittM^e 8%©lR^T^#6n/c 0 

'H NMR(CDCL)(5(ppm)=0.8-0.9(t,3H,CH 3 -CH2); 1.7-1. 

8(q,2H,CH3-CH 2 ): 3.6(s,2H,-CH2 0) ; 4.4-4.5(dd,4H,-0 30 

-CH2 -**-tr 2 ym±) ; 4 . 6 (s , 2H , -0-CH2-7 

7.3-7.4(m,5H,7x-;W„ 
jfo&ti: 1 5 0°C/0. 6mmHg 

c.3 h» oz<Dft?&, $mm : 2 0 nmftmmwmfe 

fI(H+l) : 2 0 7. 
[0 0 6 2] £ZZ= 1 8 

3 7. 8 g (0. 2t;b) ©4-7;i/^-p^y> 7 ;i/yp 
->u*yvi'±-e^x^;i//-\++i-y (3:7) ttm^ 

T7z>viS3.1?Ei-? h 7 7 7 4101^1 fztC 5, 40 
«t)S»l^/c ; HX^ : 18. 2 g (92%). 
'H NMR(CDCl3)d(ppm)=0.8-0.9(t,3H,CH3-CH2); 1.7-1.8 
(q^H.Clk-Cft); 3.6(s,2H,-Cik0); 4.4-4.5(dd,4H.-0- 
Cife-*+-t^y^±); 4.5(s,2H.-0-Cli2-7xn;I/); 7. 
0-7.3(m,4H,7x^l/)o 

C,3 H.7 ¥0z<Dftffi, tf»ffi:XC. 69.62; *H. 7.64, j|J£ 
i§ : %C, 68.99; %H, 7.62 c 
[0 0 6 3] ^/V- 1 9 

37. Og (0. 2t/W ©p->< h^is^yisfryn 



4-0CH 3 



5 K^ffl^Tt/^- 1 7 KO^TcD»&igjgLfc 0 
t/V-l 9ii7 6 %<DlK^Tl#P>tl/c 0 
'H NMR(CDCl3)5(ppm)=0.8-0.9(t,3H,CH3-CH2); 1.7-1. 
SCq^H.Ofc-CHO; 3.5(s,2H,-CH20); 3.8(s,3H,qfe -0 
-); 4.4-4.5(dd,4H,-0-CIt-:**-fe*>^±); 4.5(s,2 
H,-0-CH 2 -7x-;l/); Q.B-7.3(mAn,7x-Jl) 0 
C, H20 OiVfiffi. S+MI:%C 71.16; %H, 8.53. PJS 
ffl : K, 70.94; %H, 8.45 0 
[0 0 6 4] £Z2= l~9<0^g^ 

ft«£P*1&SiJ l 
[<t5 2] 

SbF 6 _ 




0C 10 H 21 



[ft 5 3] 




31 



[<t5 4] 
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-i SbF 6 ~ 



<0>- /-<D- s -<D 
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[0 0 6 5] Mfc, TKO«KS**"r*3«jiOx#* 

->mm*. mem 



^/£m*6*x^^FT*feD*^©^*-b^^©3 

2{±ftJB5© rKS^ttj l£X$ttfliffiJKx**v'FT*;&*lO 

CH 3 CH 3 

I I 
.Si-O-Si 

CH 3 CH 3 





x#*i/ K l 
[ft 5 6] 




[ft 5 7] 

A^o-CCH^-O/^ 

[0 0 6 6] S-aot/v-Ofi^-jga*, ry";I/ • # 
-Ox (GEL P0INTE)J SBfcffll^T 1 0 /i 1 ^HfflS^T' 

©y;H^lffl«iS©-rSi: fctck^TSJ^tfe. cogs 



20 <DMJ5S14*^v»ci:A^^nSo 

[0 0 6 7] Mtc, §io^t*-ti'y ; ey7-<D 

^«i»{bx*;MS- (T. F. E. ) ZmMLX, 5^ 

usion Systems), F-3 0 0 7 #7 h ')-UV+a7 • 
yn-t'vt- (Laboratory UV Cure Processor)) 5\ £ 

a— ^dJ/ci' ) 'e<Dg/hx^;l/4 i '— ^rlB^b/co Lfc 
[0 0 6 8] n%<DWiM<D&3kZm4lC*to Xffl&M 



^tbtzK> 0. 



2 S*:)\/%T-$>itz 

2 



V >y©?SJttt 16. 5 c mT 3 0 0 w/ c m C $> ■= 

[0 0 6 9] 
[H4] 
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a op) 


T. F. E. <mJ/cn2 ) 


l l 


370 




450 


2 1 


320 




500 


3 1 


110 




550 


4 1 


>500 




>1000 


5 1 


200 




550 


6 1 


230 




650 


7 1 

8 1 


250 
30 




700 
500 


9 1 


* 




* 


i^+V Kl 1 


60 




<80 


x + ^ K 2 1 


>5Q0 




4500 


1 2 


210 




550 


2 2 


17 5 




550 


0 6 


c c 




CCA 


A 0 
4 I 


\ en a 

/ ou u 




VI AAA 

? JLUU U 


C 0 

5 Z 


c c 
b 5 




CCA 

5 50 


6 2 


90 




650 


7 2 


120 




700 


8 2 


10 




500 


9 2 


* 






x # * K 1 2 


5 




<80 


^ # * K 2 2 


>500 




>4000 



[0 0 7 0] g4<oy;l/B#P^x-^-*ltt!l[Lrci:c: 
fee %B«nMM2?^. y/w*ffl»JSicrai;/^-> 50 



^stm^c =p«i*fki^iaa!ist.R«4«iqi*^L 

8 OmJ/cm 2 ttT"C**Jtft xsj?*'> F 2 ICO^T^ 
4 5 0 O&Ctf 4 0 0 Oil/atfl^oft. 

*ntf, rasi&tej tr^«uifl6^x^^F2«fc9 
[0071] *«ffi**-fe*>t/^-t*aiB«6«« 



(20) 
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[0 0 7 2] ra«fcfi£tt£O^THI©tt!«t*fTfc^ 

3*5 



38 



* / -* - 

1 4 
1 5 
1 6 

2 

ij?A^ K 2 



5 



6 0 

7 5* 



*-2 fctfctfcLfco m$lZ7 * J\sJ*<omZtf 1 Ofimt'S 
0 3lffltt»Jfl%IMtt*i| 3 T'&aUWMfE 4: BMfcfr ft o 

fc. 

[0 0 7 3] 
[H5] 



*te«Hb^ * (mJ/cn2) 

3 5 0 

4 0 0 
4 0 0 
6 0 0 

2 5 0 0 

13 0 0 



[0 0 7 4] ^?I^T*+-fe^y©9 8 0 cm"' 

F©»Jlca«*ifi*W * c f: £<fc o *w^© 3 
;l/**-^f;bm^yi7 v l 8S.r>*i 9©a^ii 

£ 6 



* o . 5 *)]/%<oyim%m 3 Ltc 0 ? yfv&mi* 

1 3mW/cm 2 T&o/co £<©*§£\ "^^WSfl- 
*<3tS**-tfi 2 «fc 0 fcRiStltf 

[0 0 7 5] 
[S6] 





5 0 % 


H« 


7 0 % 


7 6ft 


2 


4 0 0 


6 0 0 


10 0 0 


15 0 0 


1 4 


2 0 0 


2 5 0 


5 0 0 


10 0 0 


1 7 


6 5 


7 5 


8 5 


7 5 


1 8 


8 5 


9 5 


1 1 0 


1 2 0 


1 9 


4 0 


4 6 


6 5 


6 0 



